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FOREWORD

This is one of a series of eieven HANDBOOK sub-volumes which
has been prepared to provide training for educational R&D personnel

in the development of instructional materials.

The USER'S MANUAL, which accompanies the series, describes the
role each volume is designed to play and the sequence recommended

for its use in “he training process. The user is, therefore, urged

to read the Instructions in the USER'S MANUAL before using this or

any other separa:e volume.
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TASK

PLAN SIMULATION BASED ON 1NSTRUCT1ONAL
AND LOGISTICAL NEEDS
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Assess simulation needs

SUB-STEPS

CORTENTS
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Determine whether simulation
decisions should be made for
individual or for a series
of lesson units

Inspect task analysis diagrams
and statements of objectives
for logistical and/or instruc-
tional reasons for the need to
provide simulation

1

Decide whether to simulate

29

35
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E.1.2
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Plan type of :imulation
to be used (when needed)
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identify from task analysis
diagrams and from mode analysis
results key properties of
inputs, actions, or otputs
which require simulation.
Record results
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£.2.2

t.2.3

Plan and record the simulation
of inputs, actions, and outputs

Select a simulation plan which
both meets instructiona! needs
and does not create an

unacceptable legistical burden
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Acsess Simulation needs.

Determine whether simulation decisions shculd be made for an

E.1.1 individual lesson or for a series of lesson units.

Inspect task analysis disgrams and statements of objectives for
£.1.2 logistical and/or instructional reascns fcr the need to rrovide

simulation.

£.1.3 Decide whether to simulate.




STEP E.1

OVERVIEW
INPUT ACTION OuTPUT
Analyses of Assess need for Plans for simulation |

“performance” sub-steps
and of "knowledge
domain* terminal
behaviors for each
objective in a given
lesson

simulation and plan it
when necessary

of criterion inputs,
criterion acticns, or
criterion outputs

£.1.1

£.1.2

Stetements of criterion
objectives on

FORM D.2(1), grouped

by lessons

! RESULTS OF

-Task analysis,
learning «nalysis, and
mode analysis

-Statement of objectived
iv

‘|need for simulation

Pattern of ratings of

on FORM E.1(1)

vii

Determine the number
of lessons to consider
in making simulation
plans

i1

Inspect fOor presence
of criteria indicnating
need for simulation;
assess seriousness of
need

Inspect pattern and
decide whether to
simulate

viii

DECISION:
-LESS than a lesson,
-A lesson, or

-MORE than a lesson
as & SIMULATION unit
114

Rating of need to
sirulate based on

logistical and

instructional factors

N

Simulation decision:
yes/no

ix




E.1.1

E.1.2

£.1.3

STEP E.1

PAGE INDEX

CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN

STANDARD FOR OUTPUTS

FORMS TO USE

~MATRIX: Size of -MATRIX: Deciding

approoriate ~n the appropriate

unit , . . . . . . 8 urit for

-MATRIX: Relatian simulation . .9

of lesson to

appropriate unit

size ., . . ... .8

FMATRIX: Where simulation is used 14} -MATRIX: Proper FORM E.1(})

FMATRIX: What is simulated . . ., . . . 15l assessment of STMULATION

-MATRIX: Logistical need for need vor SUMMARY OF
simulation . . e e 16, 17| simulation . . 2§ PROCEDURES 21
FMATRIX: Instructional need for - * {
simulation e e e e e . . 19

-MATRIX: Degree of need for simulation.20

-M/IRIX:  When
to simulate 31




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Decision to trcat ecach c»iterion objective (and
haseven many lessons are devoted to it) as the
simulation unit,

WHAT YOU WitLlL
WORK FROM

(1) Statements of criterion objectives arouped by
lessons,

WHAT YOU WillL
DO

(1) Determine how many lessons to consider as unit
when making decisions whether or not to use
simulation,

FORMS YOU Wwill
USE

None




| DESCRIPTION OF Sub STEP

INPUT

Statements of criterion
objectives on

ACTION

B outPUT |

Determine the number
of lessons to consider
in making simulation

FORM D.2(1), grouped
by lessons

plans

DECISION:
-LESS than a lesson,
-A lesson, or
-MORE than a lesson
as a SIMULATICN unit

iii

i ii
Job Aid Contents

CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Size of -MATRIX: Deciding

appropriate on the appropriate

unit . . . . . . 6|unit for
-MATRIX: Relation simulation . , . 7 .
of lesson to - i
appropriate unit

size . . . . .. 6

Required

Matenals

COMPLETED MATERIALS

STEP

COMPLETED FORMS

STEP

BLANK FORMS

forward from

FORM D.2(1) carried

D.2.2




Sub- STEP £.1.1

JOB DIAGRAM

————

INF-’UY ACTION ouTPUT
Statements of criterion Deternir: the number DECISION:
oblectives on : of lessons to consider -LESS than a lesson,
FORM D.2(1), grouped i~ making simulation -A lesson, or
by lessons ——— | plans —— |-MORE than a lesson

as a SIMULATION unit
¢ J ii iii
SIMULATION PLANS
-
A single lesscn covers Treat each criterion As many simulation
more than one objective in the lesson plans as there are
criterion objective as a unit criterion objectives
—_— —
i.a ii.a ili.a
A single lesson covers Treat the entire lesson Only one simulation
onlz one criterion as a unit plan for the one
objective lesson
_— —_—
i.b ifl.b il
Several lessons cover Treat all lessons Only one simulation
only one criterion required to cover the plan for all the
objective criterion objective lessons required to
as a unit cover the one criteri
objective
e —_—
i.c ifi.c ili.c




JOB PROCEDURES

page
ldentifying size of unit
for simulation decisions 8
Determining simulation
9

unit size
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IDENTIFICATION
MATRIX

CRITERIA FOR IDENTIFYING APPROPRIATE UN!T AS A BASIS
FOR CONSIDERING S!MULATION REQUIREMENTS

APPROPRIATENESS
OF UNIT

CRITERIA

E - .] - ]
IDENTIFICATION

APPROPRIATE
UNIT

INAPPROPRIATE
UNIT

A CRITERION objective
18 the minimum unit
to consider in muking
stmulation plans

A PREPARATORY objective

is below the minimum and
inappropriate to consider
in making simulation plans

4\4—;

CRITERIA FOR iDENTIFYING NUMBER OF LESSON UNITS
.TO CONSIDER IN MAKING PLANS FOR SIMULATION

MATRIX
NUMBER OF LESS THAN A LESSON MORE THAN
LESSON UNITS A LESSON ASTTHE UNIT A LESSON
AS THE UNIT AS THE UNIT

CRITERIA

-When a leggon ‘
exhaustively covers:

-When a lesson
exhaustively covers:

~-When a lesson does
not exhaustively

»<More than one
eriterion objective

«+Only one criterion
objective

cover at least one
eriterion objective

-i.e., when tt takes
two or more lessons
to cover the
eriterion objective
exhaustively




DETERMINING WHAT THE UNIT WitLL BE

E.1.1 FOR MAKING SIMULATION DECISIONS
DECISION
MATRIX N
-A single lesson =A single lesson -1t takes several
CONDITIONS covers more than one covers only one lessons to cover a
criterion objective criterion objective single criterion
objective
-
-Consider each ~-Consider the onc -Consider the ome
eriterion objective eriterion objective eriterion objective
ACTION as a unit as the untit as the unit
TO TAKE

-Make as many
simulation decistons
per lesson as there
are criterion
objectives

-Make only one
stmulation decision

for that lesson

-Make only one
simulation decision
for all the lessons
required to covar
the one criterion
objective

—




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A rating of the need for simulation based on both
ingiructional and logistical considerations,

WHAT YOU WIlLL
WORK FROM

(1) Results for:

-~task analyslis
-=learning analysis
-=mode analysis

(2) Statements of objectives

WHAT YOU WilLl
DO

(1) Inspect results for presence of variables which
signify the possible need for simulation,

(2) Rate the need for simulation (based on these
varlables).

FORMS YOU WilLL
USE

FORM E.1(1) == top portion == for rating the need to
simulate,

10




DESCRIPTION OF Sub-STEP

£E.1.2

INPUT

RESULTS OF
-Task analysis,
learning analysis, and
mode analysis

-Statement of objectives

iv

——

ACTION

Inspect for presence
of criteria indicating
need for simulation;
assess seriousness of
need

ouTPUT

Rating of need to
simulate based on

logistical and

instructicnal factors

vi

CRITERIA FOR
{DENTIFYING INPUTS

ACTION TO BE TAKEN

Job Aid Contents

STANDARD FOR OUTPUTS

FORMS TO USE

-MATRIX: Where
simulation is
used . . . . . .

-MATRIX: What
is nimulated . .

-MATRIX:
need for
simulation .,

~MATRIX:
Instructionai
need for
simulation. . .

-MATR{X: Degrece
of need for
simulation . .

14

15
Logistical

6, 17

13

20

~MATRIX:

need for

Proper
assessment of

simulation . .,

FORM E.1 (1)
SIMULATION

SUMMARY OF

* 25| PROCEDURES . . .

24

Required Materials

COMPLETED MATERIALS

COMPLEZTED FORMS

BLANK FORMS

STEP STEP
Decision about "unit" FORM A.5(4) or FORM E.1(1)
size for simulation E.1.1[FORM A.5(11) B.5
assessment
FORM D.2{1) D.2

Tl




£.1.2

Sub- STEP

JOB DIAGRAM

INPUT
RESULTS OF
-Task analysis,

learning enalysis, and
mode analysis

-Statement of objectives

ACTION

Inspect for presence
of criteria indicating
need for simulacion;
assess seriousness of
need

E

RIC

O

OUTPUT

instructioqll factors

Rating¢ of need to
sirmulate based on

iogisticel_and

Serious, average, or
negligible effect

on operations or
functioning

iv
| i I
Indications of Assess degrece of
appropriateness of seriousness for normal
logistical factors: operations or
. functionin

-Downtime g
-Cost
-Danger

iv.a
Indications of Assess degree of
appropriateness of seriousness for conduct
instructional factors: of training
-Sampling
-Standardization
-Manipulation

iv.b

Sctious, averaqe, or
necliqible effrct
cn otrainiee or

iretructional

C4pim b e
et ent e ey

vi.b
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BATKGROUND INFORMATION

page
What Is simulated 14, 15
Logistical factors involved

in simulation decisions 16-18
Instructional factors involved

in simulation decisions 15-21

13




CRITERIA FOR {DENTIFYING TYPES OF PERFORMANCE SITUATIONS

£.1.2 ABOUT WHICH STMULATION DECISIONS MIGHT BE MADE
IDENTIF(CATION
MATRIX
Performance during: Performance during: Performance on:
PERFOSMANCE PREPARATORY CRITERION CRITERION
SITUATIONS PRACTICE PRACTICE TESTS
a. b. C.

-Prior to criterion
practice:

~Durine ingtruction
or duriij training:

~-Following instruction
or following train-
ing:

*These examples

§onm

2a. INTERPRETING
RADAR DiSPLAYS

-Practicing where to
Look for information

illustrate what constitutes:
"criterion' practice; and (c) criterion tests. ot
illustrate subject matter or performance areas likely to be simuiated.

verb "to be”

2a. INTERPRETING
RADAR DISPLAYS

-Practicing interpret-
ing displau indica~
Lions

CRITERIA *Practice of non- *Practice of
eriterion behaviors eriterion behaviors: *Test of criterion
designed to rake ]
esigned rake e.g., actual behaviors
practice of " S "
eriterton behaviors sgrfteuance
possible Sub-steps
e.g., actual
"knowledge
domain’
terminal
behaviors
sessenss J*J
la. ENGLISH la. ENGLISH ta. ENGLISH
-Choosding grom four -Given a plural noun, | -Glven singular and
options the noun nesponding with the plural nouns, &ome
EXAMPLES* w’uEﬁ L8 4n the plunraf]l propen form of the encounfered during

instruction and some
not, nesponding with
the proper form of
the verb "to be"

2a. INTERPRETING
RADAR DISPLAYS

-Taking a test on a
sample of display
indications

(a) "preparatory' practice; (b)
The examples do rot necessarily

14




t.1.2

IDENTIFICATION
MATRIX

CRITERIA FOR
WHAT MIGHT POTENTIALLY BE SIMULATED

IDENTIFYING

WHAT IS
SIMULATED

CRITERION INPUTS
AND THEIR PROPERTIES

CRITERIA

JProrerties of inputs:
found on the Jjob or
found on teste
“MTok are the bastsd for
diserimirations and/or
aeneralizatione
te ke acquired

-Frucical rreperties:
*Stze, chare, color,
ete.
«Location, direction
*Time
-Psuchological
rrorerties:
*Conceptual, sumkclie
s Rehaquicral

Pr

CRITERION ACTIONS
AND THEIR PROPERTIES

Progertiea of actions:

which are the basis

for associations or

action aemeralizatiore
to be acquired

-Physical rroperties:
*Dirrection or duration
of movement, etc.

-Peychological
rroperties:
*Conceptual
*Behavioral

CRITERION OUTPUTS
AND THEVR PROPERTIES

Properties of oitrute:
found on the job or
found on teste
which are the basis fory
digeriminationa and/or
generalizations
to be acquired

-Physical properties
*Stze, ehape, color,
ete,
*Location, direction
*Time
-Peychological
rroperties:
*Conceptual, symbolic
*Behavioral

Q

EE
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EXAMFLES

INPUTS
PHYSICAL PROPERTIES

e.g., blup on radan
acreen movang 4n
a particular
derection at a

paniicalar nate

These properties form
the basis for discrimi-
nations between
alternative situations
to be detected; tnere-
fore, if the decision
to simulate we e made,
they would be simulated

PSYCHCLOG I CAL PROPERTI ES

tern cf
cconemic <ndaca-
tons:  ~ato ok
wae o osall of
o melcment,
wrnefesade prices,
cost ok Lavang,
elc.

[

These properties form
the basis for discrimi-
nations bLetween
alternative situations
to be detected, there-
fore, if the decision
to simulate were made,
they would be simulated

ACTIONS
PHYS1CAL PROPERTIES

e.d., how far the golf
clubﬁZI taken in
the backswing
(dependina on
club used)

This action is
associated with differ-
ent conditions (how far
bail is from hole and
which club is used)

PSYCHOLOGICAL PROPERTIES

teacken defivenu
0k neanfoncement
§on behavcon vs.
total «anouira

ot beravdon

¢.q.,

These actions are
associated with types
of student behavior

OUTPUTS
PHYSICAL PROPERTIES

e.g., ddalillate of a
chemical neaction
having a d4stinc-
tive color and
texturne

These properties form

the 1+ "s for a dis-

crit..ation between a

correct and an incor-

rect result of an
experiment

PSYCHOLOGICAL PROPERTIES

e.a., pattean on degree
0p Ccooperation
between supen-

vison and those
being supervised

These properties form
the basis for the
determination of the

correctness of the
actions taken

RIC

'Y
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£.1.2

IDENTIFICATION
MATRIX

CRITERIA FOR DETERMINING WHETHER LOGISTICAL FACTORS MAKE
SIMULATION OF CRITERION INPUTS, ACTIONS, OR OUTPUTS DESIRABLE

FACTORS
TO CONSIDER

DOWNT INE

CosT

DAMAGE/DANGER

se of critemon inputs]

actions, or cutpute
in training or
in testing would

Use of criteriom inpute

actione, cr cutputs
in training or

in testing would

Use of criterion inputs]
actions, or cutputse
in training or
in testing would

result in: result in: result in:
CRITERIA Unavat lability for -RHigh costs due to use |-Physical danger or
regular oreratione of:| or erpenditure of: damage to:
*Persornel *Peraommel *Pecple
*Equipment, objecte *Equipment, oljiects *Equipment, oljecte
*Space *Space *Locations
*Reeo>urces (e.g., *Resourcee, materials *Resources
uttlities) -Psychological danger
or damage to:
*Pecple
- J
ROLE OF To keep necessary To keep costs of To prevent dawger or
resources available foritraining down damage to people,
SIMULATION .
regular operations things, etc.
—_—d
EXAMPLES OF THE THREE CRITERIA
£.1.2 FOR DETERMINING THE NEED TO SIMULATE
EXAMPLES DOWNT tME cosT DAMAGE/DANGER
During During During
CRITERION PKRACTICE CRITERION PRACTICE CRITERION PRACTICE
or _during TESTING or during TESTING or during TESTING
e.a., 4§ an actual e.q., target practice le.q., waiting on actual
asaemblu Line shooting at Cus Lomers as
were used for actual naval cnitenion prac-
thadinana on fon vessels would tice on fon
testing purposes, nesult in testing purposes
EXAMPLES & would neswlt prohibitive cosls miaht result in

in (& unavall-
ability fon
regular produc-
tion

During
PREPARATORY PRACTICE

During
PREPARATORY PRACTICE

Loss of customens

During
PREPARATORY PRACTICE

e.1., 44 an actul
office ataf
used duning
thaining of a
managen, thent
might be Little
or no productuvi-
tu 0f the staff
dunina that
perdod

tene

e.a., 4§ students

(ps uchologu,
bioloqu} who werne
not wel fullu
trained wexe Lo
use experimental
animals (and use
them up), this
might neault in
needfessdn high
Qadneng codts

e.a., «f an actual

patient were used
duning the
preparator

ing of a
medical &tudent
{before he had
fully Learned
how to penform
surgeru), thas
miaht result 4in
hawm Lo the
patient




CRITERIA FOR IDENTIFYING THREE DEGREES OF SERIOUSNESS
BASED ON EACH LOGISTICAL FACTOR

r.1.2
IDENTIFICATION
MATRIX
LEVELS OF
SERIOUSNESS SERIOUS AVERAGE NEGLIGIBLE
-0f little consequence

DOWNTIME
Criteria

Unavailability of:

)

People
fquipment
Materials

Srace

Etc.

-0f maior consequernces
tc normal orerctions
or functioning;

-Ne substitutes are

a1
Ay Ty .
Le 4t

-0f moderate
sonsequences to normal
operations or
functioning;

-A few subetitutes are
avaztlatle

te normal operations
or functioning;
-Many eubstitutes are
available

CQosT

Criteria

People
Equipment
Materials

Space

Etc.

b

DAMAGE /DANGER

(riter:a

Risk to:

People
Equipment
Materials

Space

Frc.

Expense of using:

)

e L
Clonste

T o
LOU

e

ERIC
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EXAMPLES OF THREE DEGREES OF SERIOUSNESS FOR EACH L2GISTICAL FACTOR
£.1.2 AND ASSCCIATED DEGREE OF NEED TO SIMULATE
EXAMPLES
LOGISTICAL
FACTORS DOWNT IME CcosT DANGER/DAMAGE
DEGREE < A d >
OF SERIOUSNESS

. e.q., appluing a e.a., dixecting a TV e.a., fanding a plane
compulen program dramatic produc- on a carndier dec
SERIOUS: L0 a neseanch tion
High Need problem
to Simulate The use of an actual Use of actual TV pro- Use of actual carrier

computer during testinglduction facility duringjdeck during preparatoryl
or criterion practice |practice training would|practice might lead to
or preparatory practicejresult in high per serious accident or
might tie up the trainee costs damage to carrier
computer, making it
unavailable for other
activities

e.g., appluing class- |e.a., «<ntervaewsna the |e.a., dwvang an

AVERAGE : noom management public for automobi fe

Medium Need Zechniques polling purposes

to Simulate Teacher practice of Tre use of actual paid |Use of an actual auto--
classroom management subjects during prac- particularly in
techniques with an tice would be criterion practice or
actual class might to |moderately expensive in testing==~is not
& moderate extent take likely to be highly
the class away from dangerous

reqular activities

e.g., tweading a f«im |e.a., developina €.a., reafoaming
profecton photographs chemisinu expend-
NEGLIGIBLE: ments
Low Need Practicing threading ani The use of actual Carrying out most
to Simulate actual projector is notjphotographs and devel- lexperiments with actual
likely to lead to oping liquids even chemicals is not likely
downtime, particularly [during preparatory to be dangerous
if it's rot in constant]practice is not likely
use to result in very high
costs

ERIC L'¢

Aruitoxt provided by Eic:
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CRITERIA FOR DETERMINING WNETHER INSTRUCTIONAL FACTORS

£.1.2 MAKE SIMULATION OCSIRABLE
IDENTIFICATION
MATRIX
FACTORS INABILITY TO INABILITY TO INABILITY TO
TO CONSIDER SAMPLE STANDARD I ZE MANIPULATE

-Waiting for the

SPONLaNecUs OCCLITENncE
o% inpute (and the

T

-Waiting for the
spontaneous occurrence
of inputs does not

-Not poseible to
ckange or alter
criterion inpute (and

CRITERIA actiona associated guarantee their aseoctated actions)
with them) requiree a | appeararce with all J in order to make
lomg time for all relevant properties on] learming easier
"z",’a"t iv}rvuta ,t‘: be t)'w b“" oj_’ which -Not vcesible tc
sam;:»e'd and used in ducnm_mtt'orw cr resent opiterion
trgining ien::;luatwu can :—___mputc because theu
-Some tnputs juet do € € are unobservalle
not spontaneouely =Difficu.t to standard-
oceur very often (yet | ize training for all
are relevant and/or trainees with key
important ) properties
To sample otherwise To have key properties |To permit changing the
ROLE OF unavailable relevant of criterion inputs nature of criterion
SIMULATION criterion inputs adequately represented | inputs to make
during training preparatory training
easier
EXAMPLES ILLUSTRATING EACH OF THE THREE INSTRUCTICNAL CRITERIA
£.1.2 FOR DETERMINING THE NEED FOR SIMULATION
F XAMPLES
€.a., «n the «nfeaxnsham ¢.a., 4n training e.a., 4n trainng rada
traindng of a electronic operatons to
medical &tudent, troubleshootang, {nterpret displad
(¢ would take a 4t might be patlterns, 4 mau
Lona tume fon necesdaru Lo be nccessaru to
actual patients samuwlate keu conthast 4n a
wedl nave condd- relevant sumploms sunultareous
EXAMPLES tions to turn up «n wolation from presentation
bu themselves othen dastractons highlu sumilan
Te.a-, plaaue) whach weuld pallerns whicm

s mutation o4
sumntoms miaht
thenefone be
necessdanu «n
tanina

n duvern thain-
«ng, Lrainina (n
the actual wonld
mght regudire
Lonaen training
durations <f &
wene requared to
wadit fon all
pessable drdvana
ssfuaticnd on
dnvang condd-
tions o occun
spcntaneous Lu
{{.e., occunr bu
thems efves )

ctherwdse occun
4k a caqctenaon
situation wene
used

have to be
dqatiraudrhed.
In the erdtendon
sdtuation, theu
occun onlu
s.cnalu; thenefond
simulation would
be needed to
provide the
samul taneous
contrast (on one
scneen succes-
stvelu on on two
separate acreens)




CRITERIA FOR IDENTIFYING YHREE DEGREES OF SERTOUSRESS

E.1.2 BASED ON EACH INSTRUCTIONAL FACTOR
IDENTIFICATION
MATRIX
LEVELS OF _
SERIOUSNESS SERIOUS AVERAGE NEGL luiBLF
“SAMPLING' -Some criterion inputs |-Some criterion tnputs |-All criterion tnputs
Criteria rarely occur; ocour with moderate occur frequentl

Unavailability of
criterion inputs
for use
in training

-wWaiting for their
spontaneous occurrence
would require a long
time

frequency
-Watting for their
spontaneous occurrence
would require a
moderate amount of
time

-Waiting for their
spontaneous occurrenc
would require little
time

““STANDARD I ZATI1ON"
Criteria

Unavailability of
properties of
criterion inputs
to be included
in training

-Watting for spontare-
ous occurrence of
all rroperties te a
major problem;

-Would geriously
interfere with

learning

-Waiting for spontane-
ous occurrence of
all properties is a
moderate problem;

-wWould moderately
in.erfere wit
learning

-katting for spontane-
ous occurrence of
all proprerties i8 a
——
mrnor problem;

-Would not interfere
with learming

'MANIPULATION"
Criteria

inability to
alter or present

criterion Inputs,
actions, or
outputs

-Considerable problem
wn overcoming learming
difficulties (regard-
ing discriminatione,
generaltaations, or
asgociations)

-Moderate problem in
T—————— .
overcoming learning
difficulties (regard-
ing discriminations,
generalizations, or
assoctiations)/

-Little problem in
overcoming learming
difficulties (regard-
ing diseriminations,
generalizatione, or
azsociations)

1



EXAMPLE

FACTORS
TO CONSIDER

SAMPL ING

STANDARD I ZAT ION

MANIPULATION

DEGREE OF
SERIQUINESS

=

i

SERIOQUS:

High Need
to Simulate

e.g., astronomen has
to observe and
make neconds ¢f
ecL. b

Tne infrequent occur-
rence of eclipses makes
simulation (film,
animation, photographs)
necessary to train the
astronomer-trainee.

¢.4., a teacher has Lo
be able to necog
nize social and
emotional symp-
toms in the
Rapsiosi
Training cannot wait
for them all with all
relevant properties
present to show up by

e.g., a medical
diagnosis of a
benign on matia-
nant condition
depends on beding
abte to discnimd-
nate between
highlu similan
appeaning symp-
loms

themselves. Simulaton
(e.g., film) allows
campling of all rele~
vant types and all
relevant properties
that help identify
problems.

It is Egs_possible to
anipulate conditions o
actual patients. Simu-
lation (in photographs
‘lor in print) allows wide
differences to be
created and gradually
narrowed so that the
difficult discrimina-
tions can be made.

AVERAGE:

Medium Need
to Simulate

]
e.g., the instrwetic:ul
g developer has 2o
interpret varcous

pattenns of Lest

nesults rneglect-

ing on the ade-

quawy of his

s twetionak

matenials
Learning to interpret
results depend:s on
being 2ble to see the
variety. In actual
settings this might
take a fair amount of
time. Contrived (simu
lated) results can
solve this problem.

NEGLIGIBLE:

Low Need
to Simulate

e.g., the stude-t of a
§onedign Language
has to have prac
tice in thams lat-
ing combinations
06 "he'il "Ahe."
and "4{t" and the
venb "to be."

These occur often
enough by themselves
In most books without
the need to simulate
such situations.

e.g., developer of
photogaaphs has
Zo be able %o
distinguish
between overex-
posed and under-
exposed photo-
araphs.

A sample of actual
photographs containing
all relevant propcrtie
on which the distinc-
tion is to be made can
be readily obtained and
used in training or
that can be standard
for a!! trainee-

developers.

2.4., a TV repaiuman

has to diagnose
differentiallu
between conditio
which are arosslu
difderent un
criternion
slluailons.

manipulate symptoms

There s no need to |

from wide to narrow
differences. The gros
differences themselves
can readily be created
and presented on an
actual TV set.




JOB PROCEDURES

page
SUMMARY OF JOB PROCEDURES 24
Evaluating adequacy of

assessment of need to simulate 25
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CRITERIA FOR DETERMINING ADEQUACY
E.1.2 OF ASSESSMENT OF NEED TO SIMULATE

STANDARDS
MATRIX
PROPEKTIES COMPLETENESS CROSS-REFERENCING
-An entry of: -Each simulation form can be
S for SERIOUS siored wi;@ thg tqskbanaéysis
A for AVERAGE form on which tt s base
N for NEGLIGIBLY -Cross-referercivg i by Lesson
_7 - *
CRITERIA *For each logistical factor: number and qchcttve number
——— (form containing statement of
Downtime, cost, danger objectives also stored with the
o~ PO o
*For each instructional factor: task analycis form)
Sampling, standardization,
manipulation
et — _

25
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A decision whether or not to use eivuiation of the
eriterion behavior,

WHAT YOU Wiiti
WORK FROM

(1) Pattern of ratings {top portion of FORM E.1(1)
on instructional and logistical factors irdicating

the need to simulate.

WHAT YOU WILL
DO

(1) Decide whether tc slmulate based on the seriousness
of the need to simulate,

FORMS YOU WILL
USE

28



DESCRIPTION OF Sub-STEP £.1.3

<

INPUT ACTION CcuTPUT
—
Pattern cf ratings of Inspect pattern and Simulation decision:
need for simulatiocon decide whether to yes/no
on FORM E.1(1) sirmulate
—— —
vii viii ix

Job Ard Contents

CRITERIA FOR 4
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

“MATRIX: When
to simuiate . . 3]

Required Mateniuls

COMPLETID MATERIALS ] CUMPLETED FUORMS BLANK FORMS
STEP STEP

Top portion of
FORM E.1(1)

E.1.2

29




Sub~STEP E.1.3

JOB DIAGRAM

INPUT

Pattern cof ratings cf
need for simulation
on FORM E.1(1)

vii

ACTION

ouTPUT

Inspect pattern and
decide whether to
simulate

viii

Simulation decision:
yes/no

ix

instructional Factors

-Any one at A or S
levels of seriouness

Logistical Factors

-Any one at S level
Of seriousress

-Any two at A levels

vii.a

Plan to simulate

Decision about
simulation:

YES

Ixe

Instructional Factors

-No factor at A or S

Logistical Factors

-No factor at S

~less than two at A

vii.b

Plan NOT to simulate

viii.b

Decision about
simutation:

NO

30




DETERMINING WHETHER TO SIMULATE OR

£.1.3 OR WHETHER TO USE CRITERION INPUTS, ACTIONS, AND OUTPUTS
DECISION
MATRIX
INSTRUCTIONAL FACTORS INSTRUCTIONAL FACTORS
~Any one factor at levels -No factors at level A or at
*A (average), or level §
CONDITIONS *S (serious)
LOGISTICAL FACTORS LOGISTICAL FACTORS
~Any one factor at level -No factors at level S
< rarioige )
¥ \sericusy -Less than two factors at level A
-Any two (or more) factors at
leve i %
*A (average)
ACTION PLAK TO DO NOT PLAN
TO TAKE SIMULATE T0 SIMULATE

*Judgment enters in decisions based on any of thesc patterme, but particularly
on thia pattern.

31




COMPLELION CHECKL IS

IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED

Size of unit for

£.1.1 simulation plans
Logistical or Rated need for Top portion of
£.1.2 instructional simulation FORM F.i{1)

factors suggesting
need for simulation

Made decision
£.1.3 whether to simulate

O

L 32/



STEP £.2
£.2 Plan type of simulation to be used (when needed).

identify frorm task analysis diagrams and from mode enelysis results

£.2.1 key rroperties of inputs, actions, or outputs wiich require
simulaticn. Peccrd results.

£.2.2 Tlan ana reccrd the sirmulation of inruts, wcticns, and outruts.
“elect a simulaticon plan which both reets instructicnal needs and

£.2.3 dees net create an uraccertatle lopistical turder.

ERIC

Aruitoxt provided by Eic:
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STErP I E E

OVERVIEW

INPUT

Results of:

-Task analysis
-Mode analysis

ACTION

Plan alternative ways
to simulate and make
a final selection

QuUTPUT

Cost effective
simulation plan

£.2.1

£.2.2

£.2.3

ERIC

Aruitoxt provided by Eic:

—

-ldentificatior of

simulation needs

Decision to simulste Identify ard record Record of criterion
+ relevant criterion properties requiring

task and mode analysis properties on simulation

forms ——= | Form E.1(1)

+
simulation form
FORM E.1(1) i

Reascon for simulation

need
*

task and mode analyses

iv

Alternative simulatio;-
plans on Form E.1(1)

vii

| 11

111

Plan alternative types
of simulation to meet
simulation rneed

Simulation which is
either similar to or
diss:milar from
criterior, depending of
reason for simulation
need vi

Assess logistical
burden of implementing
simulation, and select
moat cost effective
plar consistent with
instructional needs
viii

Cust effective plan
for simutation

ix




£.2.1

£.2.2

E.2.3

STEP £.2
PAGE INDEX
CRITERIA FOR
IDENTIFYING INPUTS ACT{ON TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: What -MATRIY: What -MATRIX: Adequacy | FORM E.1{1)
ot gl e el o dentication | iy or
T er PROCEDURES . . . L&
properties . . U485
-MATRI{X: Nature =MATRIX: Aim in -MATRIX: Adequacy FORM E.1(1)
of similarity . .54 simulation . . . 52| of simulation
SUMMARY OF
- Px: N - : o s s e e
MATRIX: ature MATRIX ﬁov to. plans bt PROCEDURES . . . 60
of produce similarity
dissimilarity . .S5& or dissimilarity
in simulation ., 53
~MATRIX: -MATRI::: -MATRIX: Adequacy | SUMMARY OF
Assessing Selecting of selection PROCEDURES . . . 70
logistical burden the final of simulation
of alternative simulation plans . . . . . 71
sirutation plan . . . . . . 69
plans . . . . . .65
_ {

37




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCY

An identification of the properties of the criterion
behavior which require simulation.

WHAT YOU WILL
WORK FROM

(1) Task analysis forms

(2) Mode analysis forms

WHAT YOU WILL
DO

(1} ldentify the properties of the criterion behavior
vwhich need to be simulated.

(2) R..ord these in the middle column of FOPM E,1{1),

FORMS YOU WILL
USE

FORM E.1{1) == middle column for identlfying pro-
perties of criterion behavior to be simulated.




DESCRIPTION OF Sub-STEP , E.2.1

INPUT | ACTION OUTPUT
Decision to Sim“fu|u . Tdentify and record Reenrd of criterion
% relevant criterion properties requiring
tusk and mode nnnlynis properties on simulation
forms Form E.1(1)
+
simulation forn
FORM E.1(1) i ii iii
Job Aid Contents
CRITERIA FOR
IDENTIFYING (NS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: wh;; -MATRIX: What ~MATRIX: Adequacy | FORM E.1(1)
- ’ - . . .
should be Wl O e o Bt 'd‘?’t‘;'f’ca“"” SUMMARY OF
simulated . « + of criterion 4| PROCEDURES , . , b
properties . . .45
Required Materials
COMPLETED A TERIALS COMPLETSD FORMS BLANK FORMS
' STEP STEP
PR - T .
Top portion of Middle column of
3 . - .2 - .
Decision to almulate JE.1.3 Form E.1(1) €. 1.2 Form E.1(1)

39




Sub~STEP £.2.1

JOB DIAGRAM

INPUT

ACTION

Decision to simulate
+

task and mode analysis

Identify and record
relevant criterion
properties on

ouTPUT

Record of criterion
properties requiring
simulation

forms Form E.1(1) _—
+
simulation form
FORM E.1(1) i i
Properties of INPUTS Identify and record Record of properties
which form the basis in INPUT row of INPUTS requiring
for discriminations simulation
and generalizations
regarding [HPUTS
—_——
I.a it.a ifi.a
-

Properties of ACTIONS Identify and record Record of properties
which form the basis in ACTION row of ACTIONS requiring
for associations . simulation
between particular
ACTIONS and particular »
INPUTS

i.b ii.b iii,b
Properties of OUTPUTS Identify and record Record of properties
which form the basis in OUTPUT row of OUTPUTS requiring
for discriminations simulation
and generalizations
regarding OUTPUTS

D —
i.c ti.c iil.c

Lo




JOB PROCEDURES

page
Identifying what should be
simulated L2
Properties to be recorded
on simulation form 43
SUMMARY OF JOB PROCEDURES L5
Assessing adequacy of
identification and recording of

L5

properties to be simulated

bt
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£.2.1 CRITERIA FOR IDENTIFYING WHAT SHOULD BE SIMULATED
IDENTIFICATION :
MATRIX
WHAT 1S CRITERION INPUTS CRITCRION ACTIONS CRITERION QUTPUTS
SIMULATED AND THEIR PROPERTIES AND THEIR PROPERTIES AND THEIR PROPERTIES
Propertics of inruts: |Properties of actions: |Propertics of outputs:
found on the job or which are the bastie found on the job or
found on tests for associations or found on teste
which are the basie for|action generalizations |which are the basis for
CRITERIA diseriminations and/or to be acquired discriminations and/or
generalizations generalizations
to be acquired to be acquired
-Phusical properties: |-Phystcal properties: |-Phusical properties:
-Size, share, color, ‘Direction or duration| -Zize, skape, color,
ete. of movement, ete. ete.
'chatzon, directicn -Psycholoateal 'chatzon, direction
*Time —Sycancoarear *Time
rroperties:
-Psucholoatical *Conceptual -Psychological
properties: *Behavioral properties:
«Conceptual, symbolic *Conceptucl, symbolic
*Behavioral *Behavicral
&
INPUTS ACTIONS OuUTPUTS
PHYSICAL PROPERTIES PHYSICAL PROPERTIES PHYSILAL PROPERTIES
e.q., btip on nadan e.0., how far the golf |e.q., distillate of a
scieen moving 4n club s taken 4n chemical nreaction
EXAMPLES a particulan the backswding having a distinc-

direction at a
partiadan rate

These properties form
the basis for discrimi-
nations Letween
alternative situations
to be detected; there-
fcre, if the decision
to simulate were made,

they w'uld be simulatedl

PSYCHOLOGICAL PROPERTIES

e.q., ean of
economce {ndica-
Lons: nrate of
nise on fall of
unemploumert,
wholesale prices,
cost of Living,
elc.

These properties form
the basis for discrimi-
nations between
alternative situations
to be detected; there-
fore, if the decision
to simulate were made,
they would be simulated

|depending on
¢fub used)

This action is
assoc’ated with differ-
ent conditions (how far
ball is from hole and
which club is used)

PSYCHOI.OGICAL PRGPERT B

¢.q., Teacher deliveru
of reinforcement
fon behavion vs.
total ianoning
0§ behavior

These actions are
associated with types
of student behavior

tive cofon and
Lextune

These properties form
the basis for a dis~
crimination betweer a
correct and an incor-
rect result of an
experiment

PSYCHOLOGICAL PROPERTIES

tern on degree
04 cooperation
between sunex-
vison and 1F-se
beding supervised

e.q.,

These properties form
the basis for the
determination of the
correctness of the
actions taken

L2



DETERMINING WHAT PROPERT|ES TO RECORD

£.2.1 ON SIMULATION FORM E.! (1)
DECISION
MATRIX
Properties of Properties of Properties of
CONDITIONS CRITERION INPUTS CRITERION ACTIONS CRITERION OUTPUTYS
to be recorded to be recorded to be recorded
Record properties of Record properties of Record properties of
INPUTS identified in ACTIONS idemtified in |OUTPUTS identified in
ACTION task analysis and in task analysis and in task analyeis and in
TO TAKE mode analysis mode analysie mode analyeie
which form the basis which form the basis which form the basis
for discriminations for associating a for diseriminations
and generalizations particular ACTION with |and gemeralizations
regarding: INPUTS a particular INPUT regarding: OUTPUTS
S — -
e.g., dinection of e.g., amount of €.a., specific colon of
cavnent {Low pressure Lo a chemical solu-
EXAMPLES ;xigﬁttn dnilling tion
OF WHAT
TO RECORD To enable learner to To enable learner to To enable learner to
discriminate between associate appropriate determine whether his
situations involving amount of pressure to result in an experiment
forward and reverse exert for different is correct or not
bias in a diode/battery|types of tooth decay (discriminating between
circuit conditions right and wrong color)




— llwr__ —— ~- Il; J .
- = - . e i i
-— - =tz I — r — .||1q
o —uvrvame —i -—
—_—— e — [ -
—— == - I
- i (ORI _ B
.An"v. — ﬂmwvw ' -
- - -~ .
L —_— = = - —
- it 1." .
T L B P - — - a-——
j —— et - .Il...l e
6 = - Bush il T T o -7 A
S — -— -
- s AT S AR T S
—— { . T T e v ati LY [
— == | |1 - e - h
——— b O YT v
4 - ! N T T e e ' —_—
| SR e R
— = tA4 1 _ - @ , i
L od i w0n 4 e 20 - .
o s e S G e e o ) —
— - . —_—
J - C a—a. — ! — e | —
ax J—— == i [ === P | p— @11 ﬁ
=1|| b L
L | =il o
- M WL YW - aynpan Emacst 4.8 0e0ma - e "
|

L

" I
S CHES—— L ad L nd - —— + T -~ . ”1‘[«\17 [ m * m
O L VSO YO S AL VU SRIRED YRLMNOY e 500 [P S [T yptey t : i
e L st s | L h— b
- | g o o e S e _ . e - = 4
[ RN . . ey _
fCranns o -
" ONe0 - oy [ [ I -~
= — — = i ] C ) o
e

(1) 1°3 waoy (4)G°v waoy

(1) 1°3 w404 uo _l ('71°3 w404 uo (1)1°3 wWyod4 uo

MOJ4 1NdLNQ u! =04 NOIL3Y u! MO4 [NdNI Ut
s?13142doud paoddy °q s3t3sadosd puod3ay °q $313143doJd puoI3y '

Slndino 4° SNOILDV 40 SINdNI 40

$91349d04d jueAS (I $31149doid juead(aJ $31343dosd JurAI| I

103 weabeip sisAjeue 104 weiabeyp sisAjeue 104 weubeip sisAjeue

Ipow pue sisAjeue Jpow pue sisAjeue Jpow pue sisAjeue

bujusea; ‘weubeip bujusead) ‘weubesp - bujuaeay ‘weusbeip
s|sAjeue xsel 31dadsu| ‘e sisAjeue xse} 31d3dsu| -e siSAjeue )se) 3dadsu| ‘e

£

[44

L4

SIYNAII0Ud 40 AYVWWNAS

$31143d0Y¥d NOIY3ILIYD ONIQH0IIY ANV ONIAJILNIQI ¥O4

1°¢°3




CRITERIA FOR DETERMINING THE ADEQUACY OF

£.2.1 THE IDENTIFICATION AND RECORDING OF CRITERION PROPERTIES
STANDARDS
MATRIX
PROPERTIES COMPLETENESS CROSS-REFERENCING
Identification of all relevant -Each sirmulation form can be
properties on which the following stor>d with the task analusis
CRITERIA depend: form on which it is based
-Discriminations and ‘| -Cross-referenciny is bu lesson

generalizations regarding: INFUTS| number and objective number

-Associations between INPUTS and (fqrm gontatnzng statemegt of
ACTIONS objectives also stored with the

e task analysis form)

1

-ACTICL generalizations

| ~-Discriminations and
arneralizations regarding:
OUTPUTS

45
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Alternative sirulation plans all of which are capable
of meeting simulation necde.

WHAT YOU WILL
WORK FROM

(1) ldentified need to make simulation similar to or
dissimilar to criterion behavior,

(2) Task and mode analyses.

(3) Properties ldentified as requiring simulation.

WHAT YOU WILL
DO

(1) Plan alternative types of simulation to meet
identlfied needs.

(2) Record in righthand column of FORM E.1(1).

FORMS YOU WILL
USE

FORM E.1(1) == righthand column == fcr recording
alternative simulation plans,

48




DESCRIPTION OF Sub-STEP £.2.2

INPUT ACTION  ourteur ]
Feascn for simulation Plan alternative tyres Cirulation which is
need of sirmulation to rmeet either similar to or
+ simulation need dissimilar from
task ard melde aralyses —_— ————|criterion, depending on
+ reason for simulation
properties to be necd
simulated iv v vi
Job Ard Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TQ BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
~MATRIX: Nature -MATRIX: Aim in -MATRIX: FORM E.1(I)
of similarity . .64 simulation . . . 52| Adequacy of
- . ; SUMMARY OF
~MATRIX: Jatur -MATRIX: How to simulation
IX:  HNature tmulatio PROCEDURES . . . 60

of produce similarity { plars . . . . . 61
dissimilarity . .68 or dissimilarity
in simulation . 53

57
Required Matersals
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEV
{dentification of why Middie cclumn in Right-hand column in
simulation is needed |E.1.2{FORM E.1(1) E.2.1]FORM E.1(1)

L9




E.2.2

Sub~ STEP

o=

INPUT

Reascen for simulaticn
need
+

task and mode aralyres

iv

Simulation Nceds:

-To sample criterion
situation

-To standardize
l criterion situation

’ -To manipulate inputs
(otherwise unobscrv-

able)

Simulation Needs:

-To alter (manipulate)
criterion situation

O

JOB DIAGRAM
ACT!ON—

I’lan slternative types
of simulation to mcetl
csirmulation need

Plan to make simulation
situation and criterion
situation

as nearly alike as
possible

Plan to make simulation
situation and criterion
situation

different from one
another

oulrut

Sirulsaticen which ic
either similar to cor
dissimilar from

criterion, derendings on
reascn feor sir-ulation
need

Plans for simulation
aiming for identit

-Hode

in:

-Type and number of
properties

“Realism

vi.a

r

Plans for simulation
aiming for difference
in:

-Mode

-Type and number of
properties
~Realism

e ———e

ERIC
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BACKGROUND INFORMATION

page
Determining how to simulate so as
to mcet instructional goals 52
How to produce similarity between
simulation and criterion standards 53-56
How tou plan for deviations in
similarity between simulation
and criterion situation 57
Nature of dissimilarity between
simulation and criterion situation 58




E.2.2

DECISION
MATRIX

DETERMINING HOW TO SIMULATE
SO THAT INSTRUCTIONAL GOALS CAN BE MET

N

GOALS

ACTION
.TO TAXE

INSTRUCTIONAL GOALS

}. To saemple criterion inputs
that would otherwises not occur
often enough or soon enough--
on a spontaneous basis

2, To standardize properties of
criterion inputs presented
during training

3. To manipulate (i.e., present)
criterion inputs (which other-
wise might be unobservable)

LOGISTICAL GOALS

1. To avoid downtime that would
occur from use of criterion
situations

2. To avoid high costs that wculd
result from use of criterion
s‘tuations

3. To avoid danger/damage that
would result from use of
criterion situations

Strive for SIMILARITY between:
Sitmulated and criterion INPUTS
Stmulated and eriterion ACTIONS
Simulated and eriterion OUTPUTS

INSTRUCTIQNAL GOALS

1. To manipulate (i.e., alter)
criterion inputs or actions
in order to make learning
easier

~Adding or subtracting
properties

-Changing the number of inputs
(e.g., subtracting)

-Changing degrees of
properties

Arrange for DISSIMILARITY between:
Stmulated and critericn INPUTS

Stmulated and eriterion ACTIONS
Sitmulated and criterion CUTPUTS

OUTCOME

Makes transfer from simulated
practice (o performance in

criterion situation possible

Makes learning during preparatory
practice ecsier

52




DETERMINING HOW TO PRODUCE SIMILARITY OR DISSIMILARITY
E.2.2 BETWEEN SIMULATED AND CRITERION SITUATIONS
DECISION
MATRIX
Instructional or logistical Instructional
need to produce need to produce
CONDITEONS SIMILARITY DiSSIMILARITY
between simulated and between simulated and
criterion situations criterion situations
-Make properties of simulated -Change properties of criterion
inputs, actions, or outputs: inputs, actions, or outputs:
ACTION as nearly identical as possible *Change in mode
TO TAKE with criterion trputs, actions,

or outputs *Change in number of properties

«Identity of mode *Change in realism
*Maling the simulated and the

o T, ” . )
Identity in mumber and type of eriterion situation different

properties

sIdentity in realism

SEE EXAMPLES
ON PAGES 55
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t.2.2

IDENTIFICATION
MATRIX

CRITER

LA FOR

IDENTIFYING SIMILARITY

BETWEEN SIMULATED AND CRITERION !NPUTS, ACTIONS, OR OUTPUTS

TYPE OF
SIMILARITY

Similarity in
MODE of
inputs, actions, or
outputs

Similarity in
NUMBER AND TYPE
OF PROPERTIES
of inputs, actions, or
outputs

Similarity in
DEGREE OF REALISM
of inputs, actions, or
outputs

CRITERIA

Simulatcd mode 18 made
as nearly tdentical
with ertterion node

INPUT/OUTHUT
MODE

Vicugl/audio/ete.
~Verbal/non-verbal

-Physical/conceptual/
behavioral

-Recognition/editing/
production

-Perceptual/motor/
vocal/sub-vocal

The number and tupes of
properties built into
stmulation 18 as nearly
identical with those in
eriterion situation

INPUT/OUTPUT
PROPERTIES

-Phuysteal propertiecs:

*$1ze, shape, color,
ete.

-Psychological
properties:

*Conceptual, swymbolic
*Behavioral

ACTION PROPERTIES

-Physical properties:

*Direction, duration,
etc.

-Psychotogical
properties:

*Conzeopral/behavioral

Striulated and eriterion
situatrons share the
same degrve of realism

INPUT/OUTPUT
REALISM

-Realism of:

*Objects
*People
*Events

Actual vs. reproduc-
tions

ACTION REALISM

-Phusical realism

~Pouchological realism

EXAMPLES
OF StMULATION
WHICH IS
SIMILAR TO
THE CRITERION

INPUT MODE
-Crnitendon Lnput:

*Spoken French
{to be understood)

-Simulated <nput:

-Reconded French {tape)

Mode of inputs is
similar; inputs are
both oral/audio

ACTION MODE
-Criterion action:
sSpuicen aeply A
French
-Simulated action:
+Reconds nreply on tape

Mode of action is

similar: producing

an oral reply

INPUT PROPERTIES
-Critendion dinput:

*Shape and color of
tupe of Leave
(to be {dentifdied]

-Simulated Lnput:

«Colon photograph of
Lead

Simulation presents

tha ¢~ Leate amanawelad
T2 WWT Ry pirlplieily

ACTION PROPERTIES
-Criternion action:
+Names the type of
Leag
-Sdimubated action:
+Names the type of
Leaf

The manner of
identification is
the same

REALISM OF INPUTS

-Caiterion 4nput:

+Customens at sales
counten

-Simulated input:

Actons at sales
counten

Simulation involves
‘“Tive' pecople

REALISM OF ACTIONS
-Cniterion action:
Telis cusiomen wnad
he wants to know
-S¢mulated action:
+Tells actor what he
wants to know

Both involve ''live'
performance
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EXAMPLES OF §IMULATION VARYING IN THE DEGREE OF SIMILARITY TO THE CRITERION:

£.2.2 SAME CRITERION EXAMPLE USED THROUGHOUT, 1.E., ''TEALHER USE OF CONTINGENCY MANAGEMENT TECHNIQUES"
EXAMPLES
DEGREE OF
SIMILARITY HIGH MEDIUM LOW
CRITERION SIMULATION CRITERION S IMULAT ION CRITERION SIMULAT (ON
Desirable stu- ActoAs dis- |[Desirable stu- Actors dis- Desirable stu- Verbal descrir-
Inputs dent behavior  plauing dent behavior plauing dent behavior tion of desir-
desirable desdirable able studeat
Lenaveaon behavion behavicn
Delivers Actons ddis- Delivers Wnites on Delivers Wnites on
MODE Action verbal praise plaqinq verbal praise paper--what |verbal praise  paper--what
desirnablz she would sau she would sau
benav<or Change in stu- Verbal feed- [Change in stu- Verbal feed-
Change in stu- Changg Ain dent behavior back <& dent behavior  back s
Outputs | dent behavior  behavior of provided provaded
student actons
Simulation preserves visual [There is a deviation in mode |visual/nature of input/output
mode of inputs/outputs and bf action and of output. is changed; ors! action is
verbai/production mode of changed to writing.
actions,
CRITERION SIMULATION CRITERION SIMULATION
Student does L{ve actons; Student does L<ve actons;
lnputs not exceed {denticat not exceed {dentical
previous durations previous durations
number of used number of used
NUMBEK/ minutes of minutes of
TYPE OF work for which work for which
PROPERTIES he was rein- he was rein-
forced. Stu- forced.
:::t i;;r:v:_: Withholds Withholds
’ reinforcement nedrnforcement
Withholds Withhotds (ignores) on sans she
Action reinforcement redinforcement would with-
(ignores) on saus she notd
:g%ﬁd with- Disappointed Disappointed
o look in stu- Look in stu-
Disappointed Disappointed dent dent
Outputs look in stu- Look 4n stu-
dent dent
Key property of duration is The key property of student
adequately simulated; it is pleading has been omitted.
the basis for the discrimina-
tion when to reinforce and
when not to.
CRITERION SIMULATION CRITERION SIMULAL {UN CRITERION SIMULATION
Desirable stu- Actons dis- [Desirable stu- Film of stu- {Dcsirable stu- St photo-
Inputs dent behavior playing dent behavior dents exhibit-)dent behavior graphs or
desirable 4ing desinable verbal descnip-
tehavdion behavion Lion of desir-
DEGREE OF Delivers Actons dis- pelivers Talk out Loud :Sﬁzvigxdenx
REALISM Action verbal praise playing verbal praise (giving verbal
debinqbte praise) Delivers Talk out loud
behavion Change in stu- Change in stu- verbal praise (g;z::% verbal
Change in stu- Chanae 4n ent behavior dent behavdior P
OQutputs | dent L hevior  behavdok of Change in stu- Change {n stu-
student actors dent behavior dent behavion
Simuiation is '""live,'" similar Film simulation departs from [Simulation is a marked
to criterion. realism of ''live' situation. |departurs from "live"
situation. I
Q 1 4
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EXAMPLES INDICATING DIFFERING DEGREES OF

£.2.2 DEVIATION BETWEEN SIMULATED AND CRITERION SITUATIONS
EXAMPLES
TYPE OF MORE ACCEPTABLE LESS ACCEPTABLE
DEVIATION SIMULATION SIMULATION

Deviation in
MODE

Criterion action
flandZing {at the production fevel) radioactive materials
Simula*ed action

Selecting (recognition practice)
which of #wo waus to handle
nadioactive maternials

Simulated action

Editing on critiquing the
Rand¥inz by ancthien (Ldve

on on f4&m) of the
nadioactive maternials

Editing or critiquing comes closer to the criterion than
merely selecting from options. (However, in '‘preparatory"
practice, recognition practice can play a useful role.

Deviation in
NUMBER/TYPE
OF PROPERTIES

Criterion input

Pexformance 0§ a sumphony: Divection o4 sounds
03 cho<ws and balances '

Simulated input Simulated input

Steneo necordana Monenhonie necord4na

directionality and balance and allow discriminations
about both of them to be made.

Deviation in
DEGREE OF
REALISMH

Criterion input
Facial expression of cudtomern (student, empleuce)
Simulated input

Film vf facial expressdons
04 customens

Simulated input

Animated 4£<fm showdina
fdacial expressions o4
cus tomens

The animated version (deviating in realism) might
either caricature facial expressions or fail to
provide adequate (e a., subtle enough) cues which
form the basis for discriminations and decisions
about the customer's mood.




DETERMINING THE DIRECTION TO TAKE WHEN IT MAY Bt
UNAVOIDABLY NECESSARY TO DEVIATE FROM SIMILARITY

verbal pradise as
reinfoncement

Simulated action:

Writing what she would
say when defivening
verbal praise

The content of what is
said is the key
property here, and
simulation is function-
ally equivalent to
criterion; while oral

practice would be
ideal, the description
used Is not critical

t.2.2 BETWEEN SIMULATION AND CRITERION SITUATIONS
DECISION
MATRIX
Plans to deviate "lans to deviate Plans to deviate
. from criterion from criterion from criterion
CONDITIONS MODE NUMBER OR DEGREE OF
TYPE OF PROPERTIES REALISM
] E— _ —
Selcet mode which: Plan deviation Select degree of
N ' from numbcr or tupe realisii wliicli:
-Atterpts to preserve of pro opties.:
key properties prope - -Preserves key
-Is a high strerath “‘Z’ggg’; gggig‘zf;’zzs the | propertics
ACTION sulstitute that is : -Is a high strength
TO TAKE functionally *Keepe as many substitute that is
cquivalent, i.e., propertics present Junctionally
5 diseriminations ) Z.e.
allow diseriminations, «Keeps the tupes of equivalent, Z.e.,
generalizations, or ropertics as close cllovs diseriminationr,
associations to be p . generalizations, or
. as possible to y
acquired . . associations to be
criterion .
*A concrete verbal , acquired
decerintion vﬂl a -Is a high strength
eocripiroi vs. an substitute that is
abstract deseription .
. : . functionally
stmulating a visual . YL
obicot cquzvalequ, T.Coy
v allowvs diseriminatiors
generalizations, or
associations to be
aequired
. .
- Li . —_lﬂ-g
e.g., teacher training |e.g., botany e.g., teacher traininag
Criterion action: Criterion inputs: Criterion inputs:
EXAMPLES Ornally delivering Leaves to be L{dentifded| Children exhdiliting

on basis 04 size,
colon, sihape

Simulated inputs:

Black and white photo-
grapns and verbal
des ciption of cofon

Key properties (size
and shape are ideally
simulated); color is
identified in words,
making it possible to
distinguish between
types of leaves

problem beliavion
lwhich the teachen has
Lo manage)

Simulated inputs:

A §i8m of problem
behavion

The film allows a
realistic representa-
tion of key properties
that determine which
management technique
to use
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CRITERIA FOR

IDENTIFYING DISSIMILARMTY

£.2.2 BETWEEN STMULATED AND CRITERIUK INPITS, ACTICNS, OR DUTPLTS®
1DENTIFICATION
MATRIX
Dissimilarity in Dissimilarity in Dissimilarity in
TYFEL Of MODE of NUMBER AND TYPL DEGREE OF RELALISM
DISSIMILARLITY inputs, actions, or DF PROPERTIES of inputs, actions, or
outputs of inputs, actions, or outputs

outputs

CRITERIA

Sirmulated mede ie riae
as rearlu diasie 7l

sriterion rmode

INPUT fOUEL
HODE

-Visual/cwio/cte.
-Verbal/nicn-verbal

-FPhusieal/conccptual/
behavieral

ACTION MOLE
-Kecognition/editing/
production
“Perceptual/motor/
voeal /siub-vocal

The nwmhber oul tnyes of
provertieos butlt 1rto
eirulation 18 as necrly
digeimilar to those in
seiterion situagtion
INPUT/OUTRGT
FRCPFRTITS

~Fhusieal prorerties:

«S5ize, shape, color
cte,

-Psuchologteal
properties:

«Conceptual, symbolic
«Behavioral

ACTICN PROFERTILS

-Piysieal prorertics:

«Dircetiun, duratiom,
ete.

-Peychological
properties:

«Comceptual /Fehavicral

Simulcted and criterion
cituarions h e
dissimiler degrees of
realicm

IrNpuT/cUTRUT
FEALISM
~Realiem of :
Objects
sPeorle
sEvente

~Actual ve. rerroduc-
tions

ACTION PEALISM
-Phyeical realism

-Psychological realiem

Wee Jection B oonm "UTRATECIEST for waun
and purrcecfuliy designed to be diesim

in vhich sirmulation ehould le sustematically

7

iar.

EXAMPLES
OF SIMULATION

WHICH IS
DISSIMILAR TO
THE CRITERION

INPUT MODE
~Criterion input:
-Verbaf description of
r d/ffercnce 4in specd
cf aun usove and
velaw an airplane
wang
-Simulatgg_input:

«Animafed nepncsenta-
Lien of difference 4n
speed

Loncrete visual mode
used in preparatory
practice, replacing
the more abstract

verbal of the
criterion situation

ACTION MODE
~-Criterion action:

*States the Conse-
quences of the
difference {n aix
speed above and befow
the wing

-Simulated action:
sPoints to whene the
pressure 44 qreaten
{above on befow the
wing)

INPUT PROPERTIES

REAL ISM OF INPUTS

-{riterion input:

«French sboken af a
condentional’,
natural nate

~Simulated input:

‘Delibenately &fowed
down nate of spcech

ACTION PROPERTIES

~Criterion input:
‘Heating of bimetaf
bar clusvs cincudt
and belf rings

-Simulated input:

*Andimated veasion
shows fLow of current

Use of non-realism
to presént a usually
unobservable
phenomenon

REALISHM OF ACTIONS

-Criterion action:

*Respond: to the
meanding of the wond
{gives the Enalish
equivalent)

-5imulated action:

«Selects which of the
o French wonas
means the Englush
equsivalent

Recognition respond-
Ing used instead of
production

-{riterion action:

+Describes what he
808 occurn(ng n
the demonstration

-Simutated action:

«Descnibes what he
sees nepreavnted

Has different
phenomenon to
describe
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JOB PROCEDURES

page
SUMMARY OF JOB PROCEDURES 60
Assessing adequacy of
simulation plans 61
FORM E.1(1) for use in
making simulation plans 63-64
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CRITERIA FOR ASSESSING THE ADEQUACLY

£E.2.2 0fF SIMULATION PLANS - ON FORM E.1 (1)
STANDARDS
MATRIX
RELEVANCE TO
PROPERTIES COMPLETENESS REASON FOR SIMULATING CROSS-REFERENCING
-Alternative simulation] -To solve logistical Filed with the task
plang for: rroblems of: analysis form(sl,
CRITERIA INPUTS downtime, cost, or FORM @.5(4) c:r'A.S(H),
damage/danger on which decisions
ACTICNS < B are b d
OUTPUTS -To &nlve ase

instructional rrohlemd-lLateiing cf iesson
r g C,

of: sampling,
standardizing, or
manipulating (for
unokservakles)

*The creation of
strulaticn as
similar as pogaible
sumiiar as

to critermon

=70 eclve
inatructional rrellemd

A

&)

Marnipulation to make
learning easier in
preparatoru rractice

*The creation of
sirulation which ie
Jdigsimilar to
eriterion in
spectfied vaus

(See strategy section
on types of preparatonry
practice which makes
learning easier)

e —

number and ok ective
nwler

O
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Form E V(1)

Lesson [

SIMULATION
DECISIONS

a assessing simulation needs due to

o

downtime cost

LOGISTICAL CONSIDERATIONS

denger

INSTRUCTIONAL CONSIDERATIONS

sampling standardization  menipulstion

b. planning ssimuiation when needed

INPUT types

PROPERTIES: physical, psychological

SIMULATION PLANS: visusl, sudio, etc.

people

man madce objects

natural objects

events

words

symbois

other

ACTION types

perceptual

motor

vocal

sub-vocal

OUTPUT types

people

man made objects

natural objects

events

words

symbols

other
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formE Y1)

SIMULATION
esson [ ] osecrve [ ] DECISIONS

2 assessing simulation needs due to

—
LOGISTICAL CONSIDERATIONS INSTRUCTIONAL CONSIDERATIONS
downtime cost denger sampling standerdization  menipulation
b planning umulation when needed
INPUT types PROPERTIES: physicel, psychologicsl SIMULATION PLANS: visual, audio, etc.

oeople

man made objects

natural objects

events

words

symbois

other

ACTION types

perceptual

motor

vocal

sub-vocal

OUTPUT types

people

man made objects

natural objects

events

words

symbols

other

O
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

Selec* on from among altermative sirulation plans
the mest cost ¢ffccotive one,

WHAT YOU WIlLlL
WORK FROM

(') Alternative simulation plans recorded on FORM
E.i(1).

WHAT YOU WilLL
DO

.1) Assess logistical costs of implementing each of
the simulation plans listed.

(2) Sclect the most cost effective.

FORMS YOU WiLL
USE

None

64b




DESCRIPTION OF Sub-STEP £.2.3

INPUT ACTION OuTPUT
Alternative simulation Assess logistical Cost effective plan
plans on FORM E.1(1) burden of implementing for simulation

simulaiion, and select
——» | most rost effective —_—

plan -»nsistent with
instructional needs
vii viii ix

Job Aid Contents
CRITERIA FOR

IDENTIFYING INPUTS ACT!ON TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Assessing |-MATRIX: -MATRIX: Adequacy SUMMARY OF
logistical burden Selecting the of selection PROCEDURES . . . 72
of slternative final simulation of simulation
simulation plan Y A plan . . . . « . 73

plans . . . . . 68

Bequired Materials

COMPLETED MATERIALS ’ COMPLETED FORMS BLANK FORMS
STEP STEP

FORM E.1(1)

SIMULATION DECISIONS E.2.2

65




Sub- STEP £.2.3

JOos DIAGRAM

INPUT

ilternative simulation
plans on FORM E.1(1)

vii

ACTIGN

Assess logistical
burden of implementing
simulation, and select
most cost effective
plan consistent with
instructional needs

ouTPUT

viii

Cost effective plan
for simulstion

ix

Logistical burden of
using instructionally
optimum simutation plan
is

low to medium

Logistical burden of
using instructionally
optimum simulation plan
is

medium to high

vii.b

Select the
instructionally c¢itimum
simulation plan

viii.a

Cost effective and/or
logistically acceptable
simulation plan

ix.a

Select the simuiation
plan which maximizes
achievement of instruc-
tional goals and is
within acceptable
logistical limits

viii.b

Cost effective and/or
logistically acceptable
simulation plan

ix.b

66




JOB PROCEDURES

page
Factors making simulation plans
logistically acceptable 68
Determining how to select from

among alternative simulation plans 7
SUMMARY OF JOB PROCEDURES 72

v
Assessing adequacy of selection
of simulat.on plan 73




CRITERTA FOR IDTNTIFYING FACTORS
E.2.3 THAT MAYE SINULATION PLANS LOGISTICALLY ACCEPTABLE
iDENTIFICATINN
MATRIX
When simulation is to be used When simutation is to be used
FACTORS in criterion practice, in testing, [in criterion practice, in testing,
or in preparatory practice: or in prcparatory practice:
COoST ADMINISTRATION
COST OF: ADMINISTRATIVE FEOELREMS DUE TO:
-Preparing sitmulation -Need of pereonnel to prepare
-Using simulation simulation
CRITERIA . Eouirrent -Need of persorncl to administer
o simulation
*Space
-Using personnel to administer -Complexity of adninictration and
v potenttal need to train personnel
-Preparing new versions of to admintister
simulation as required -Complexity of scheduling based on
potential simulation (e.a.,
equipment /traince ratios)
e.qg., cost of preparing film or e.g., non-automated simulation of
animation to be used for complex equipment may require
EXAMPLES simulatior. of criterion the use of pcople to run the

situations are likely to be
expensive

if frequent: changes in the
nature of the criterion
situation occur, simulation,
which is expensive to begin
with and which may have to
be altered frequently,
becomes prohibitive

e.qg.,

equipment

e.g., simulated equipment may
increase training time if
of necessity trainee/simula-
tion ratio must be high

68
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DETERMINING HOW TO SELECT FROM AMONG

£.2.3 SIMULAT ION PLANS DIFFERING IN LOGISTICAL BURDEN
DECISION
MATRIX
LOGISTICAL BURDEN LOGISTICAL BURDEN
CONDITIONS of instructionally optimum of instructionally optimum
simulation plan simulation ptan
is low to medium is medium to high
I —
-Select the instructionally optimur]-Select the simulation plan
sim ton . . g
ACTION rulation plan *Which can be produced within
TO TAKE acceptable or allowable
logtstical limits
AND
*Which, at the same tire,
martmizes the instructional
rurpcse of sirmulation
‘Maximizes gimilarity betveen
eriterion and simulation
oRr
*Is caprable of creating
dissimilaritu
AS———
CRITERION
Salesman (teachen, supervdison) ncacts to
customen's {student's, sutondinate's) tone
of vodice
EXAMPLES SIMULATION PLANS

{1) Trainee nesponds

presentation

(3) Thair=e wnites n
photegraphs

The budget available for the train-
ing program is lcrge.

Use of live actors, although
expensive, when used with many
trainees is the most preferable.
This type of simulation allows for
key properties of inputs {customer’
facial expression), actions (sales-
man's response), and outputs (cus-
tomer's reaction) to be represented.

(2) Trainee neconds nesponses to fifmed

Jto the task.

Lo Live actons

espronses afler seedna

On a severely limited budget,
simulation involving photographs
and written responses.

{f photographs display enough key
properties, they may be adequate

A criterion verbal response
(simulating an oral response) can
be effectively used.

O
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£.2.3

ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN MAKING
FINAL SELECTION CF ONE SIMULATION PLAN

'l

A2

#3

Review properties
of INPUTS to be
simulated

Review alterna-
tive simulation
plans for INPUTS

Assess logistical
burden of each
plan

Select plan which
can maximize
simulation
requirements and
stilt be within
acceptable
logistical limits

Review properties
of ACTIONS to be
simulated

Review alterna-
tive simulation
plans for ACTIONS

Assess logistical
burden of each
plan

Select plan which
can maximize
simulation

requi remen:s and
still be within
acceptable
logistical limits

Review properties
of OUTPUTS to be
simulated

Review alterna-
tive simulation
plans for OUTPUTS

Assess logistical
burden of each
plan

Select plan which
can maximize
simulation
requirements and
still be within
acceptable
logistical limits

Steps 1, 2, and 3 will probakly be performed simul*areouely.

FORM E.1(1)

s [T

WML ATION
DECISIONT

® SUBEETR SNUWION N O 10 e © =

LOGISTICAL CONBIOERATIONS

D o6 O

INSTRUC TIONAL CONSIDERA TIONS

Gonarthatien  MSRg R

BEn

L penn ) UL ltior whee ~esdet

INPUT rvmm

PROPERTIES hvwas seveholegan

SIMULATION PLANS veusi suthe ote

@

ACTION tvpee

o7 oot 0t




THREE CRITERIA FOR ASSESSING THE ADEQUACY
OF THE SELECTED SIMULATION PLAN

£.2.3
STANDARDS
MATRIX 1 2 . 3
INSTRUCTIONAL LOGISTICAL
FACTORS COMPLETENESS ADEQUACY ADEQUACY
Sitrulation plan Simulation plan H
rrovides for: provides for: Sirulation plen:
-Display of relevant -Maxrimized similarity |-Js within acceptallic
inpute of properties tetween| cost limitations
. . g
CRITERIA eriterion and -Ig v thin acceptal e

-An opportunity for
trainee to exhidit
an Jction

-The resulting
rroduction cf an
output

sirulated situaticon

~Adequate oprcrtunity
to create dissimi-
larity when neccsrary

administrative
limitations

ERIC
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STeP E.2

COMPLETION CHECKLIST

IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED

-Properties FORM E.1(1)
£.2.1 requiring

simulation

~Alternative plans |FORM E£.1(1)
£.2.2 fcr simulation

~Selected cptimum
t.2.3 simulation plan

ERIC A
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